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Chapter Five: Reasonably Foreseeable Effects

Chapter Five: Reasonably Foreseeable
Effects of Licensing and Subsequent
Activity

Oil and gas exploration, development, production, and associated support functions occur across
portions of Alaska's North Slope, the Beaufort Sea and in the Cook Inlet region. Each year government
agencies, industry, and the public are better able to recognize and anticipate impacts and to institute measures,
which will reduce or eliminate those impacts. As a result, much progress has been made in promoting
efficient operating practices and minimizing effects on the environment and its valuable fish and wildlife
resources.

Until discoveries are made, it is impossible to predict the actual level of oil and gas activities and their
effects. DO&G cannot predict when any activity might occur or the type, location, duration, or level of any oil
or gas activities and, therefore, it is impossible to predict the potential effects of all possible activities.
Strategies used to explore for, develop, produce, and transport petroleum resources will vary, depending on
factors unique to an individual situation. Implementation of any exploration and development program must
meet the requirements of regulatory agencies prior to approval. Permit requirements must be evaluated in
light of the particular activity proposed, and plans of operation must be approved with appropriate project-
specific and site-specific safeguards.

The state's resource agencies have developed general mitigation measures and licensee advisories to
minimize pollution and habitat degradation, and disturbance to fish and wildlife species, subsistence users,
and local residents. In addition, project-specific and site-specific mitigation measures will be applied to
particular exploration and development proposals. Despite these protective measures, some impacts may
occur. In this section, potential impacts are discussed, and measures to mitigate these impacts are presented.
See Chapter Seven for mitigation measures and licensee advisories.

Strategies used to explore for, develop, produce, and transport potential petroleum resources will
vary, depending on factors unique to the individual license area, licensee, operator, or discovery. If a
commercially developable deposit is found, any development would require construction of one or more
drillsites. If resources can be developed, construction of pipelines would be likely, and other production and
transportation facilities would also be necessary. Some new roads may be required, and machinery, labor, and
housing would be transported to project sites.

The state of Alaska as a whole, the Mat-Su Borough, and the communities of Talkeetna, Trapper
Creek, Peters Creek, Petersville, Caswell, Willow, and Skwentna, may experience effects of activities in both
monetary and non-cash terms. Potential effects include are listed in Table 5.1.

All licensing activities are subject to applicable local, state, and federal statutes, regulations, and
ordinances, and subject to mitigation measures. Implementation of any exploration and development program
must meet the requirements of regulatory agencies prior to approval. Permit requirements must be evaluated
in light of the particular activity proposed, and plans of operation must be approved with appropriate project-
specific and site-specific safeguards.
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Table 5.1: Potential Effects of Oil and Gas Exploration

Erosion Water quality changes

Use conflicts Chemical/pollutant releases

Disturbance to wildlife Impacts to human environment

Qil spills Air quality degradation

Alteration of hydrology Siltation

Loss of fish and wildlife Employment opportunities

Increased noise and traffic Road, dock, airstrip, sanitary & utilities construction
Habitat loss or change State petroleum tax & royalty revenues
Environmental studies Local oil and gas property tax revenues

A. Post Licensing Phases

License-related activities proceed in phases; each subsequent phase's activities depend on the
completion or initiation of the preceding phase. Table 5.2 lists activities that may occur during these phases.

1. Exploration

The purpose of exploration is to gather as much information about the petroleum potential of an area
as possible. Exploration activities may include the following: examination of the surface geology, geophysical
surveys, researching data from existing wells, performing environmental assessments, and the drilling of an
exploratory well. Surface analysis includes the study of surface topography or the natural surface features of
the area, near-surface structures revealed by examining and mapping exposed rock layers, and geographic
features such as hills, mountains and valleys.

a. Geophysical Exploration

Geophysical companies usually conduct seismic surveys under contract with license holders.
Geophysical exploration activities are regulated by 11 AAC 96, and ADNR tailors each permit approval to the
specifics of a proposed project. Restrictions on geophysical exploration permits depend on the duration,
location, and intensity of the project. They also depend on the potential effects the activity may have on
important species or human use, such as migrating salmon. The extent of effects on important species varies,
depending on the survey method and the time of year the operation is conducted.

Geophysical surveys help reveal what the subsurface may look like. Before they proceed, companies
must acquire one or more permits from the state, depending on the timing and extent of the proposed activity.
Companies will gather two-dimensional (2-D) and possibly three-dimensional (3-D) seismic data. Two-
dimensional seismic programs usually have fewer crewmembers and employ less equipment than 3-D
programs.

Land-based seismic surveys are typically conducted in winter. To gather seismic data, an energy
source is required to generate energy waves that travel into the subsurface. Depending on the difference in
densities of the layers of rock beneath the surface, these energy waves are reflected back from the various
rock layers and are received by vibration-sensitive devices called geophones. Impulses are recorded on
computer tape, processed on high-speed computers, and displayed in the form of a seismic reflection profile.

Geophysical companies use various methods of generating energy, depending on the terrain and
conditions. These methods might employ explosives, Vibroseis, or the dropping of weights, to name a few.
Explosives may be placed into drill holes and detonated, or they may be suspended on stakes above the
ground (Poulter method). If buried, drill holes are typically 15 to 25 feet deep with 5 pounds of explosive set
at the bottom of the hole. The drill holes are drilled with either track-mounted drills or, if in remote or
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sensitive areas, slung into position by helicopters. Vibroseis utilizes a vibrator as the energy source. The
vibrating plate is attached to a low ground pressure tracked vehicle, and creates a sinusoidal vibration of
continuously varying frequency, typically lasting seven seconds or longer. Weight dropping can be
accomplished through the use of specially designed vehicles or with helicopters. Deprnding on the location,
terrain and varying vegetation cover, several energy source techniques might be needed within the Susitna
license area. As discussed in Chapter One, all seismic surveys must go through the permitting process.

Table 5.2 Exploration, Development, and Production Phase Activities

Exploration Development Production
permitting gravel pits, pads, and roads well workover (rigs)
water usage dock & bridge construction gravel pads and roads
environmental studies drilling rigs produced water
seismic tests pipelines air emissions
exploratory drilling work camps pipeline maintenance
land clearing permitting work camps

drilling muds & discharges monitoring trucking

gravel road beds well heads

work camp reinjection wells

increased air traffic

temporary gravel pads

research and analysis

b. Exploration Drilling

Exploratory drilling only occurs after seismic surveys are conducted, and only if interpretation of the
seismic data reveal oil and gas prospects. The only way to learn whether or not a prospect contains
commercial quantities of oil or gas is by drilling. Exploratory drilling generates information for the licensee,
which will aid in the decision whether to proceed to the development phase. Drilling operations collect core
samples, well logs, cuttings, and various test results. Cores may be cut at various intervals so that geologists
and engineers can examine the sequences of rock that are being drilled. A well log is a record of one or more
physical measurements as a function of depth in a borehole, and is achieved by lowering various instruments
into the well bore.

If the exploratory well is successful, the operator will probably drill one or two more wells to
delineate the extent of the discovery and gather more information about the field. The licensee needs to know
how much oil and gas may be present, and must determine the quality of the rocks in which they are found to
determine whether or not to proceed to the next phase.

The drilling process is as follows:

e Special steel pipe, conductor casing, is bored into the soil.

e The bit rotates on the drill pipe to drill a hole through the rock formations below the surface and
into the earth.

e Blowout preventers are installed on the surface and only removed when the well is plugged and
abandoned. Blowout preventers are large, high-strength valves, which close hydraulically on the
drill pipe to prevent the escape of fluids to the surface.

e Progressively smaller sizes of steel pipe, called casing, are lowered into the hole and cemented in
place to keep the hole from caving in, to seal off rock formations, seal the well bore from
groundwater, and to provide a conduit from the bottom of the hole to the drilling rig.

e The well either produces, is capped, or is plugged and abandoned.
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An exploratory drilling operation generates approximately 12,000 cubic ft. of drilling solids. Cuttings
are fragments of rock cut by the drill bit. These fragments are carried up from the drill bit by the mud pumped
into the well (Gerding, 1986: 97-174). Also produced from drilling operations are gas, formation water, and
fluids and additives used in the drilling process. The fluids pumped down the well are called mud, and
different formulations are used to meet the various conditions encountered in the well. Muds are naturally
occurring clays and small amounts of biologically inert products. They cool and lubricate the drill bit, prevent
the drill pipe from sticking to the sides of the hole, seal off cracks in down-hole formations to prevent the
flow of drilling fluids into those formations, and carry cuttings to the surface.

The state discourages the use of permanent reserve pits, and most operators store drilling solids and
fluids in tanks until they can be disposed of, generally down the annulus of the well, in accordance with 20
AAC 25.080. Frozen cuttings may also be temporarily stored on the pad. In most circumstances, the cuttings
are transported to a grind and inject facility. If necessary, a flare pit may be constructed to allow for the safe
venting of natural gas that may emerge from the well. If the exploratory well discovers oil or gas, it is likely
that the pad used for the exploratory well will also be used for production testing operations.

Mitigation Measure 26 regulates the disposal of muds and cuttings. The preferred method for disposal
of muds and cuttings from oil and gas activities is by underground injection. Injection of non-hazardous oil
field wastes generated during development is regulated by AOGCC through its Underground Injection
Control (UIC) Program for oil and gas wells. Annular disposal of muds and cuttings associated with drilling
an exploratory well is permitted by AOGCC. Surface discharge of drilling muds and cuttings into lakes,
streams, rivers, and high value wetlands is prohibited. Surface discharge of drilling muds and cuttings into
reserve pits shall be allowed only when the Director, in consultation with ADEC, determines that alternative
disposal methods are not feasible and prudent. If use of a reserve pit is proposed, the operator must
demonstrate the advantages of a reserve pit over other disposal methods, and describe methods to be
employed to reduce the disposed volume. Onpad temporary cuttings storage will be allowed as necessary to
facilitate annular injection and/or backhaul operations.

Licensee Advisory 9 prohibits disposal of wastewater into freshwater bodies unless authorized by
NPDES or state permits..

2. Development and Production

The development and production phases are interrelated and overlap in time; therefore, this section
discusses them together. During the development phase, operators evaluate the results of exploratory drilling
and develop plans to bring the discovery into production. Production operations bring well fluids to the
surface and prepare them for transport to the processing plant or refinery. These phases can begin only after
exploration has been completed and tests show that a discovery is economically viable (Gerding, 1986).

After designing the facilities, the operator constructs permanent structures and drill production wells.
The operator must build production structures that will last the life of the field and may have to design and
add new facilities for enhanced recovery operations as production proceeds. Gravel pads are semi-permanent
structures used for production facilities and can be rehabilitated following field depletion. Production
operations for natural gas generally consist of the following processes:

e Natural gas flows through a high-pressure separator system where any liquids (water, condensate,
etc.) are removed. Produced oil goes through a separator to remove the natural gas from the oil.

e The gas is compressed if necessary.

e The gas is dehydrated to lower its water content.
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Figure 5.1 Production Wellbore Schematic (Cook Inlet, Alaska)
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Area of Pad (Acres)

FIGURE 5.2 Evolving Consolidation of Production Pad Size
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FIGURE 5.3 Drill Site Block Diagram
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e The gas is then metered (i.e. the amount of gas produced is measured).
e The gas is transported to a facility where it passes through a water precipitator to remove any oil.

The development "footprint" in terms of habitat loss or gravel filling has decreased in recent years as
advances in drilling technology have led to smaller, more consolidated pad sizes. A single production pad and
several directionally drilled wells can develop more than one and possibly several 640-acre sections
(Figure 5.1). Unless pool rules (oil or gas field rules governing well drilling, casing, and spacing which are
designed to maximize recovery and minimize waste) have been adopted under 20 AAC 25.520, existing
spacing rules stipulate that where oil has been discovered, not more than one well may be drilled to that pool
on any governmental quarter section (20 AAC 25.055(a)). This would theoretically allow a maximum of four
well sites per 640-acre section. Where gas has been discovered, not more than one well per section may be
drilled into the pool.

At this phase of each Susitna Basin Exploration License it is impossible to predict what a full
development scenario will entail. That will depend on the surface location, size, depth and geology of a
specific commercial discovery. The Wolf Lake Area Natural Gas Project, developed by Marathon Oil
Company in the Kenai National Wildlife Refuge is an example of how gas fields are developed in Alaska
today.

The Wolf Lake projects consist of a production facility and two gravel pads between two and four
acres in size. Pads must be large enough to support drilling and production facilities. Drilling of a new well
normally takes 40 to 50 days. Access to the sites is by gravel road. Pad facilities include the well, a heater
separator, a methanol tank, and a liquids tank. The average thickness of fill for the gravel pad is 2 to 3 ft. In
areas where underlying soils are soft or wet, geotextile fabric is used to increase stability and reduce the
amount of fill required. (USFWS, 2000:19).

Natural gas, as it comes from the ground, may need to be heated to minimize the potential for the
formation of natural gas hydrates. This depends on how much water is produced with the gas. As the well
ages and pressure drops, more water is produced. Natural gas hydrates are a combination of water and other
small molecules that produce a solid. They may plug pipelines, equipment and instruments, causing flow
interruptions. After separation, methanol is added to further inhibit the formation of natural gas hydrates.
Finally, a dehydration unit is used to process the gas to sales quality. Figure 5.2 shows a picture of a
dehydration unit and heater-separator unit at Marathon’s Sterling Production Facility in the Kenai National
Wildlife Refuge (USFWS, 2000:21).

A buried 6- to 10-inch diameter steel pipeline, externally coated for corrosion protection, is used to
transport the gas. A trench approximately 3 to 6 feet wide and 4 feet deep is excavated with a tracked
backhoe. Excavated soil is saved and used for backfill. Disturbance in and around streams may require
additional restoration efforts to eliminate the potential for sedimentation and degradation of water quality.
Detailed stream crossing plan designs will be decided at the plan of operations phase.

Produced water is injected into an onsite underground disposal well or transported by a second 3- to
4-inch diameter pipeline to an approved offsite disposal well. If a produced water pipeline is constructed it
would be buried in the same trench as the gas line. Other utility lines may also be included (Figure 5.3)
(USFWS, 2000:12).

In new wells with sufficient pressure, gas will flow through the pipeline on its own. As a well ages
and pressure drops a compressor is needed to push the gas through the pipeline. Therefore, it is reasonable to
conclude that a compressor will be necessary at some time in a project’ s lifetime. Onsite compression
facilities for Wolf Lake are expected to be in the range of 225 to 450 hp (USFWS, 2000:26). Gas flows
through the pipeline as a vapor and does not have to be liquefied by cooling.
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Figure 5.4: Marathon’s Sterling Production Facility on the Kenai Peninsula
Source: USF&WS 2000, Wolf Lake FEIS
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Even though the geology of the Susitna basin suggests that gas is the most likely resource that could
be present in economic quantities, there still exists the remote possibility of finding commercial quantities of
oil. To accommodate that possibility this chapter includes the reasonably foreseeable effects of oil production.

Oil production facilities will likely include several production wells, water injectors, gas injection
wells, and a waste disposal well. Wellhead spacing on a development pad may be as little as 10 ft. A
separation facility would remove water and gas from the produced crude, and pipelines would transport the
crude. Some of the natural gas produced is used to power equipment on a facility, but most is re-injected to
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maintain reservoir pressure. Produced water is also re-injected after it is treated to remove sand and other
particles.

B. Statewide Fiscal Effects

Alaska's economy depends heavily on revenues related to oil and gas production, and the government
spending that results from those revenues. The following statistics illustrate various ways in which the
licensing program could generate income to state government.

e License Fees. The recipient of the license pays a $1 per acre license fee. So far, the state has issued
two exploration licenses; license fees have totaled $881,387.

e Rentals. With exploration licensing, the state does not receive direct revenue until the licensed area is
converted into oil and gas leases. Once a license is converted, each lease requires an annual rental
payment of $3 per acre.

e Royalties. Royalties represent the state's share of the production as the mineral interest owner.
Royalties, including bonuses, provided over $432 million in revenue to the state in FY 2003 .

e Production Taxes. Production taxes must be paid by producers on all taxable oil and gas produced
from each lease or property in the state. The taxes are paid on a percentage of gross value basis.
Unrestricted oil and gas production taxes were $596.6 million for FY 2003.

e Income taxes. All corporations in the state must pay corporate income tax for all taxable income
derived from sources within the state. Special provisions apply to apportioning total income
worldwide for corporations involved in producing or transporting oil and gas. Most, if not all,
producers and transporters of oil and gas in Alaska are corporations. For FY 2003, oil and gas
corporation taxes were $140 million and are expected to be $200 million in FY 2004

e Oil & Gas Property Taxes. An annual tax is levied each year on the full and true value of property
taxable under AS 43.56. This includes exploration property, production property, and pipeline
transportation property. Property Taxes amounted to $48.6 million in FY 2003 (ADOR, 2003:25).

Together these revenues comprised approximately 85 percent of the state's general fund unrestricted
revenue in FY 2003 (ADOR, 2003:20). Such revenues finance the state's revenue sharing, municipal
assistance, education funding, operating budget and capital budget. State spending supports nearly one out of
every three jobs, and three of every ten dollars of personal income result from state spending. Nearly one of
every two local government jobs (including school district jobs) in Alaska relies on state funding (ISER,
1990). Oil and gas royalties and revenues also contribute to the Alaska Permanent Fund, which pays
significant dividends each year to every qualified state resident.

In 1988 Alaska North Slope productin peaked at 2.005 million barrels per day and has steadily
declined. Production averaged 1.003 million barrels per day in FY 2002. This production decline has led to a
revenue decline, forcing the state to draw on it’s savings account, the Constitutional Budget Reserve. Table
5.3 shows the Department of Revenue’s forecast of revenue verses an annual General Fund budget out to year
2010. The difference between projected revenue and spending is what has become known as the “fiscal gap.”
This table assumes a flat budget of 2.5 billion for all operating, capital, debt service, lease payments and
supplemetal appropriations from 2005 to 2010. This is simply a reference point for analysis. Spending may
increase or decrease in any given year (ADOR, 2003:22). State revenue projections are extremly difficult to
forcast due to the volitality of world oil prices.

Oil and gas is Alaska's largest industry, spending $2.1 billion annually in the state. The industry
directly spends $422 million on payroll in Alaska and $1.7 billion on goods and services in the state. Overall,
this spending generates 33,600 jobs, $1.4 billion in payroll and value added to the Alaska economy of $1.8
billion, for total output of $3.1 billion. Oil and gas accounts for 12 percent of private sector jobs and
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Table 5.3: Alaska’s Projected Fiscal Gap

Year Revenue Spending Fiscal Gap
Actual 2002 1660.3 2391.9 (731.6)
2003 1951.3 2471.2 (519.9)
2004 1990.3 2450.8 (460.5)
2005 1601.6 2500.0 (849.2)
2006 1574.6 2500.0 (925.4)
2007 1531.2 2500.0 (968.8)
2008 1512.5 2500.0 (987.5)
2009 1508.8 2500.0 (991.2)
2010 1430.3 2500.0 (1069.7)

Source ADOR, 2003:22

20percent of private sector payroll. The oil and gas industry has the highest average wage in Alaska. The
average producer company pays a monthly wage of $7,754, which is 2.8 times higher than the statewide
average of $2,798 (McDowell, 2001:4).

Through state and local government spending of oil and gas revenues, Alaska's petroleum industry
has significant indirect impacts on local communities. In 1999, $1.5 billion was spent throughout the state.
This included capital projects, support of basic government operations (including payroll for state government
employees) revenue sharing and municipal assistance, education funding, and Premanent Fund Dividends
(McDowell, 2001:44). Furthermore, the total economic effect of any spending, including state government
spending and salaries paid to private oil and gas industry employees, is always greater than the direct effect.
When money is re-spent in the economy, its original value multiplies. For example, this "income multiplier"
is calculated at 1.35 for state spending. This means that for every dollar of income Alaskans receive directly
from state spending, an additional 35 cents of income is generated when that dollar is re-spent in the local
economy (ISER, 1990).

Alaska's permanent Fund is also funded with oil and gas revenues. The Alaska Permanent Fund was
established by ballot proposition in 1976. Twenty-five percent of all revenue generated by oil and gas
activities will be placed in the permanent fund. The state's oil-wealth savings account stood at approximately
$25 billion on June 30, 2003. All qualified Alaskans who apply, receive an annual dividend from the earnings
of the permanent fund. In 2002, approximately $904 million was distributed under the program to 586,936
eligible Alaskans. Every qualified man, woman, and child in Alaska received a dividend check of about
$1,541. The PFD is an equitable benefit transfer because it reaches every individual regardless of income or
socio-economic status. The Permanent Fund dividend, whith it’s large annual infusion of cash, has
contributed to growth of the state economy like any other basic industry.
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Figure 5.6: Historic Alaska Petroleum Revenue
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Figure 5.7 Historic and Projected Alaska Oil Production
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Figure 5.8 Alaska Permanent Fund Dividends (1982-2002)
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C. Effects on Municipalities and Communities

The study area is within the Mat-Su Borough, which is the fastest growing region in the state. As of
2000 the borough was home to 65,241 residents (ADCED, 2002) representing the third largest population
center in the state. During the 1990’s, employment in the Mat-Su Borough grew 5.8 percent a year.
Approximately two-thirds of the growth came from the service and retail sectors (McDowell, 2001:36). The
Mat-Su Borough economy has become closely linked to the Anchorage economy as over the years better road
connections have transformed large parts of the Matanuska-Susitna Borough into a suburb of Anchorage. The
Borough will continue to evolve as a part of the greater Anchorage economy and will grow with Anchorage
since it has a relatively small economic base of its own consisting of mining, timber, and tourism. Two-thirds
of the economic base is provided by thousands of daily commuters to Anchorage and residents working at
other jobs sites around the state (ISER, 2001).

The oil industry has a dramatic impact on the Mat-Su Borough economy through payroll
expenditures. In 1999, primary producers and their contractors and vendors generated $120 million in payroll
and employed 2,458 Mat-Su residents. This is equivalent to seven percent of the estimated total employment,
taking into account Mat-Su commuters, ranking the oil industry as the largest single contributor to the
borough economy. Induced impacts consist of the additional jobs and income created in the borough when
employees of the primary oil producers make purchases of local goods and services. The induced impacts are
1,558 jobs and a $38 million payroll. In all, the petroleum industry accounted for 4,016 jobs and $158 million
payroll in the borough in 1999 (McDowell, 2001:38).

Local communities in or near the study area are Talkeetna, Trapper Creek, Peters Creek. Caswell,
Willow, and Skwentna,. Local government is also a large employer and is heavily dependent on state revenue
sharing. The declining ability of state government to finance its budget and reductions in state revenue sharing
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will limit the ability of local government to expand services and will force local government to look for new
sources of revenue as well (ISER, 2001).

In the Cook Inlet area, oil and gas development peaked in the 1970’s. No significant new gas
discoveries have been made since the 1960’s. Existing industrial users, such as Unocal’s urea and ammonia
plant, Phillip’s LNG plant, and Enstar will need gas to meet future energy and processing needs. Issuance of
the Susitna Basin exploration licenses can help meet the public need for continuing economic stability. As a
result, significant benefits could result from these Susitna Basin exploration licenses at the local level.

Oil and gas activities may cause changes to key indicators of the quality of people's lives. These
indicators include household or per capita income, occupancy or rental rates, or population density. However,
intervening factors, such as overall population growth in the area, make it impossible to measure or predict
such changes. Effects could include a change in employment opportunities, an influx of cash to communities
near any new development that might occur, or an increased demand for community and borough services,
like sanitation, police protection or road maintenance.

Table 5.4 Mat-Su Borough Average Monthly Employment and Earnings

Industry Workers Av Earnings/Month
Naturall Resource & Mining 151 $2,087
Construction 1,754 $3,272
Trade, Transportation & Utilities 3,404 $2,193
Professional & Business Services 893 $2,499
Finance, Insurance, Real Estate 418 $2,409
Federal Government 174 $4,146
State Government 912 $3,257
Local Government 1,505 $2,845
Source: Alaska Department of Labor, 2003

1. Public Services

The Mat-Su Borough provides most of the public services to the towns within its boundaries, so the
impact to community governments is likely to be minimal. The services that the borough provides to residents
include public safety, community development, planning, and public works. The Mat-Su Borough School
District is home to 30 schools ranging in enrollments from 32 to more than 1,000 students. Since the existence
of new developments is unknown at this time, it is not possible to predict the impact on community services.

Some oil and gas projects may require a source of electricity or water. A licensee may provide their
own water or electricity or may utilize those of a local community. The suitability of an existing community
utility would depend on the specific project proposed, its location, and the existing supply and demand for the
service. It would also depend on the ownership structure of the utility and whether the facility had the
capacity to accommodate industrial demand. New development may require a new or expanded utility.

2. Land Use

The physical effects of industry activities that may effect borough land use include vegetation loss,
siltation, sedimentation, water quality changes, noise or increases in human congestion. The cumulative effect
of surface impacts on a particular community depends on the location, frequency and duration of those
physical effects, which cannot be accurately predicted prior to the proposal of a specific activity.

Proximity to existing transportation, storage, and refining facilities is a major consideration in
petroleum development planning, especially if a discovered field is considered economic. Logistical
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constraints and environmental parameters also affect decisions on locating post-exploration phase operations.
Field development would take place relatively close to discoveries, and facilities would likely be sited near
wells. Exploration and development activities, including construction, probably would not be readily visible
outside of the area.

Communities adjacent to exploration activities may experience increased use of transportation
systems, such as air charter services, airstrips, or roads for transportation of personnel or construction
equipment. Communities on existing road systems which may be exposed to direct effects of exploration and
development activity include Talkeetna, Trapper Creek, Peters Creek, Willow, and Caswell. Some portions of
the study area could be developed from existing roads or access routes. However, much of the acreage is
remote from existing infrastructure, and larger reserves are required to justify the planning, permitting, and
construction of a major development site and airstrip off the existing road system. Environmental impacts
from gravel drilling pads and roads will be minimized under the mitigation measures (see Chapter Seven).

Development of the area could adversely affect human uses of the area and its biological resources if
access to hunting, fishing, or trapping areas is restricted or if industry activities occur at the same place and
time as these activities. Use of the area by local residents will be unrestricted, except when required within the
immediate vicinity of drill sites, buildings, and other related facilities. Areas of restricted access must be
identified in the plan of operations.

It is also possible that a proposed activity (especially the building of additional permanent roads)
could allow for easier access to private property. The resultant increase in human presence on these lands
could have negative impacts on traditional and recreational use. Conversely, development of the area could
actually increase public access for users of the area's resources. If roads were constructed across general state
lands, they would be open to the public and available for multiple use activities. If development occurs,
consolidation of petroleum facilities would reduce conflicts with recreation uses of the area. Consolidation
benefits both the public and industry. The "visual, environmental, social, and economic effects are
concentrated," and projects are "less complicated and less costly" (ADCRA 1978:31).

3. Employment

Local communities may provide some labor needs if projects are proposed, approved, and developed
within a reasonable commuting distance. Locally owned and operated oilfield support companies may also
provide services to the licensee or operators and may hire additional staff to meet the increased workload.
Local contracts for resources and services, such as gravel and road construction, might stimulate the local
economy.

An exploration license in the study area may create some new employment opportunities in the oil
and gas, service, transportation, utilities, and retail sectors of the local economy. Short-term job opportunities
could arise during the exploration phase. The long-term employment benefits of a license on the Mat-Su
Borough and local communities will depend on the subsequent production of commercial quantities of
petroleum.

An influx of workers from outside Alaska as a result of an exploration license in this area is unlikely.
As existing Cook Inlet fields decline, more and more of the current resident labor pool and service support
industry will be in need of employment. Labor supplies in the local communities may not be able to meet
demand for some technical positions. However licensees are, through Mitigation Measure 30, encouraged to
employ local and Alaska residents and contractors. Local businesses, such as charter operators, marine parts
distributors, heavy equipment operators, welders, plumbers and pipe fitters, carpenters, vendors, food service
providers, and air carriers could provide support for oil and gas activities. Competition for available labor
would be highest in the transportation, retail, wholesale, and service sectors of the regional economy during
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the summer months when tourism, sport fishing, and commercial fishing industries are most active and
employing workers for the season. Construction activities could occur during both summer and winter
months.

D. Cumulative Effects

The potential negative impacts of industry's activities in the study area include potential loss of fish
and wildlife habitat; environmental degradation; and restriction of access for subsistence uses, fishing and
hunting. Potential positive effects include increased understanding of the environment, protection of existing
habitat and wildlife values, habitat restoration and enhancement, and infrastructure to support continued use
of local resources.

1. Effects on Water, Air, and Land resources

a. Effects on Water Quality

Water quality throughout the study area varies seasonally with changes associated with streamflow.
Mean annual peak runoff occurs during and after breakup and elevated turbidity and suspended sediment
levels are common during these months. Natural as well as man-made inputs can result in exceedences of
water quality criteria. Natural inputs to fresh water supplies include dead fish, birds, and animals; mosquito
and insect larvae; algae and other plants; bacteria; parasites such as Giardia; silt and glacial flour; arsenic,
iron, manganese; and hydrogen sulfide gas (AEIDC, 1975).

Water quality characteristics which may be altered by oil and gas activities include pH, total
suspended solids, organic matter, calcium, magnesium, sodium, iron, nitrates, chlorine, and fluoride. Potential
impacts which may alter surface water quality parameters of the study area include accidental spills of fuel,
lubricants or chemicals; increases in erosion and sedimentation causing elevated turbidity and suspended
solids concentrations; and oil spills.

Geophysical exploration of the study area with tracked seismic vehicles is not expected to alter water
quality because seismic surveys are conducted in winter and permit conditions mitigate potential damage.
Under standard ADNR permit conditions for winter seismic exploration, the use of ground-contact vehicles
for off-road travel is limited to areas where adequate ground frost and snow cover prevent damage to the
ground surface. Operations are restricted to the winter seasonal opening. Equipment, other than vessels must
not enter open water areas of a watercourse during winter, and any roads, bridges, or approach ramps
constructed near river, slough, or stream crossings must be free of extraneous material before break-up.
Alterations of the banks of a watercourse are prohibited. Adherence to these conditions thus avoids or
minimizes post-seismic increases in erosion, turbidity, and suspended solids in a drainage area.

The extent and duration of water quality degradation resulting from accidental spills depends on the
type of product; the location of the spill; volume; season and duration of the spill or leak; and the
effectiveness of clean-up response. Heavy equipment, such as trucks, tracked vehicles, aircraft, and tank
trucks commonly use diesel fuel, gasoline, jet fuel, motor oil, hydraulic fluid, antifreeze, and other lubricants.
Spills or leaks could result from accidents, such as during refueling, or from corrosion of lines (Parametrix,
1996). Under standard ADNR permit conditions for off-road activity, fuel and hazardous substances must
have secondary containment apparatus. A secondary containment or surface liner must be placed under all
container or vehicle fuel tank inlet and outlet points. Appropriate spill response equipment must be on hand
during any transfer or handling of fuel or hazardous substances. Vehicle refueling is prohibited within annual
floodplains (ADGC, 1995). Impacts of oil spills are discussed in Chapter Six.
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Other standard ADNR land use permit conditions serve to protect water quality values from facility
construction and operation. Trails, campsites and work areas must be kept clean. Trash, survey markers, and
other debris that may accumulate in camps or along seismic lines and travel routes that are not recovered
during the initial cleanup must be picked up and properly disposed of. All solid wastes, including incinerator
residue must be backhauled to a solid waste disposal site approved by ADEC. Vehicle maintenance,
campsites, and the storage or stockpiling of material on the surface of lakes, ponds, or rivers are prohibited
(ADGC, 1995).

The federal Clean Water Act established the National Pollutant Discharge Elimination System
(NPDES) to permit discharges of pollutants into U.S. waters by "point sources," such as industrial and
municipal facilities. In Alaska, the U.S. Environmental Protection Agency issues NPDES permits, designed to
maximize treatment and minimize harmful effects of discharges as water quality and technology
improvements are made. ADEC certifies that these discharge permits will not violate the state's water quality
standards.

ADEC issues industrial and municipal wastewater permits, and monitors wastewater discharges and
the water quality of waterbodies receiving the discharges. ADEC certifies federal wastewater permits with
mixing zones that allow industrial and municipal facilities to meet state water quality standards. Industrial and
municipal wastewater facilities are inspected annually. ADEC also certifies U.S. Army Corps of Engineer
dredge and fill permits in wetlands and navigable waters to ensure compliance with state water quality
standards, and provides technical assistance for design, installation, and operation of industrial and municipal
wastewater systems.

Mitigation Measures

The following are summaries of some applicable mitigation measures and licensee advisories
designed to mitigate potential impacts to water quality. For a complete listing of mitigation measures and
licensee advisories see Chapter Seven. Additional site-specific and project-specific mitigation measures may
be imposed as necessary if exploration and development take place.

e Vegetation Protection — Exploration activities must utilize existing road systems or air or boat service.
Any approved off-road access for exploration or development activities, including the use of gravel,
shall minimize damage to the surface.

e Wetland and Riparian Protection — Impacts to important wetlands must be minimized to the
satisfaction of the Director, in consultation with OHMP and ADEC. The Director will consider
whether facilities are sited in the least sensitive areas.

e Facility Setbacks — The siting of facilities will be prohibited within at least 500 feet of all fish bearing
waterbodies.

e Water Conservation — Removal of water from fishbearing rivers, streams, and natural lakes shall be
subject to prior written approval by DMLW and OHMP.

e Turbidity Reduction — Gravel mining within an active floodplain may be prohibited. Upland sites will
be restricted to the minimum area necessary to develop the field in an efficient manner.

e Dirilling Waste — Drilling mud and cuttings cannot be discharged into lakes, streams, rivers, or
important wetlands. On pad temporary cuttings storage will be allowed. Impermeable lining and
diking, or equivalent measures, will be required for reserve pits. Unless authorized by NPDES or state
permit, disposal of wastewater into freshwater bodies.

e il Spill Prevention and Control — Pursuant to regulations 18 AAC 75 administered by ADEC,
licensees are required to have an approved oil discharge prevention and contingency plan (c-Plan)
prior to commencing operations. Pipeline gravel pads must be designed to facilitate the containment
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and cleanup of spilled fluids. Containers with a total storage capacity of greater than 55 gallons which
contain fuel or hazardous substances shall not be stored within 100 feet of a waterbody.

b. Effects on air quality

Air quality throughout the Susitna area is very good, with concentrations of regulated pollutants well
below the maximum allowed under National Ambient Air Quality Standards. In order to ensure that air
quality standards are maintained, additional limitations on nitrogen dioxide, sulfur dioxide, and total-
suspended-particulate matter are imposed on industrial sources under the provisions of the Prevention of
Significant Deterioration Program, administered by EPA.

Routine activities associated with oil and gas exploration, development and production that are likely
to affect air quality are emissions from construction, drilling and production. Air pollutants include nitrogen
oxides, carbon monoxide, sulfur dioxide, particulate matter, and volatile organic compounds1 (MMS, 1995,
IV.B.1-92). Effects from VOC emissions would be insignificant because of the low potential for ozone
formation. Photochemical pollutants such as ozone, form in the air from the interaction of pollutants in the
presence of sunshine and heat. In the upper atmosphere ozone is beneficial because it absorbs solar ultraviolet
radiation. In the lower atmosphere however, it is a strong oxidizing agent and can be harmful. There is a low
potential for ozone formation in the study area because the summertime air temperatures remain relatively
low (MMS, 1996a, IV.B.1-94).

Trucks, heavy construction equipment and earth moving equipment would produce emissions, such as
engine exhaust and dust. Sources of air emissions during drilling operations include rig engines, camp
generator engines, steam generators, waste oil burners, hot-air heaters, incinerators, and well test flaring
equipment. Emissions would also be generated during installation of pipelines and utility lines, excavation
and transportation of gravel, mobilization and demobilization of drill rigs, and during construction of gravel
pads, roads, and support facilities. Elevated levels of airborne emissions would be temporary and would
diminish after construction phases are complete. Emissions would also be produced by engines or turbines
used to provide power for drilling, oil pumping, and water injection. In addition, aircraft, supply boats,
personnel carriers, mobile support modules, as well as intermittent operations such as mud degassing and well
testing would produce emissions (MMS, 1996a, IV.B.1-93).

Other sources of air pollution include evaporative losses (VOC) from oil/water separators, pump and
compressor seals, valves and storage tanks. Venting and flaring could be an intermittent source of VOC and
sulfur dioxide (MMS, 1995, 1V.B.1-93). Gas blowouts, evaporation of spilled oil and burning of spilled oil
may also affect air quality. Gas or oil blowouts may catch fire. A light, short-term coating of soot over a
localized area could result from oil fires. However, soot produced from burning oil spills tends to slump and
wash off vegetation in subsequent rains, limiting any health effects (MMS, 1995a, IV.B.1-95).

ADEC's Air Quality Maintenance program controls significant, stationary sources of air contaminants
to protect and enhance air quality and abate impacts on public health and the environment. The 1970 Clean
Air Act established air quality programs to regulate air emissions from stationary, mobile and other sources,
which pose a risk to human health and the environment. ADEC monitors compliance with regulations and air
quality standards through annual inspections and uniform enforcement procedures. The agency issues
operating permits to existing major facilities incorporating all applicable requirements, and issues
construction permits to new large facilities and for expansions of existing facilities.

! hydrocarbons that can become a vapor at room temperature.
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It is not possible to predict at the licensing stage the amount of pollutants that may be produced. All
industrial emissions must comply with the Clean Air Act (42 U.S.C. §§ 7401-7642) and state air quality
standards. 18 AAC 50 provides for air quality control including permit requirements, permit review criteria,
and regulation compliance criteria. 18 AAC 50.300 sets up standards for air quality at certain facilities,
including oil and gas facilities, at the time of construction, operation, or modification. Federal and state
statutes and regulations that will mitigate potential impacts to air quality include:

o 42 U.S.C. §§7401-7671. Federal Clean Air Act

e AS 46.03. Provides for environmental conservation including water and air pollution control,
radiation and hazardous waste protection.

e 18 AAC 50. Provides for air quality control including permit requirements, permit review criteria, and
regulation compliance criteria.

e 18 AAC 50.300. Sets up standards for air quality at certain facilities including oil and gas facilities at
the time of construction, operation, or modification.

c. Effects on land habitat

Exploration and development activities within the study area are likely to involve some clearing and
grubbing of vegetation, especially in upland portions. Clearing involves chipping the vegetation or felling and
removing trees and undergrowth from an area. Grubbing involves removal of roots and other vegetation
within the same area. The Director of DO&G must approve any clearing and grubbing for exploration or
development. Disturbed areas would likely be re-vegetated following construction, or allowed to regenerate
naturally. However, slash resulting from clearing and grubbing of vegetation must be disposed of in an
appropriate manner to reduce the risks of infestation and disease.

The spruce bark beetle (Dendroctonus rufipennis Kirby) infestation has become an epidemic
throughout southcentral Alaska. Potential effects to the ecosystem within the upland portions of the study area
may result during construction activities associated with access roads, seismic trails, and drill pads that result
in piles of logs and slash. If not properly disposed of, the downed trees could serve to accelerate spruce bark
beetle and other insect and disease infestations. DO&G routinely considers any clearing proposed at the plan
of operations phase and tailors measures to prevent the spread of spruce bark beetles and forest fires.

Wetlands are the nursery grounds, staging areas, and filtration systems for much of the wildlife and
river systems. Wetland areas provide the regulation and modulation of surface water helping to prevent
erosion of water bodies. Degradation or isolation of wetland areas may detrimentally effect the entire water
body system and organisms involved (Rappoport, 2000). Although every effort will be made to avoid
impacting wetlands during exploration and development within the study area, it may become necessary to
develop some wetlands. The discharge of dredge or fill material affecting wetlands requires a Section 404
permit from the U.S. Army Corps of Engineers and, depending on the activity, may also require additional
action from the U.S. Environmental Protection Agency, State Division of Governmental Coordination, and
ADEC.

Seismic surveys. Seismic surveys are usually conducted in winter to minimize impacts to the
environment, fish and wildlife and their habitats, and on people. In the past, surveyors required long clear-cuts
for line-of-sight measurements. That practice left distinct lines, which crisscross the forests of the Susitna
basin. Modern seismic surveys use global satellite positioning instruments and line-of-sight clearing is no
longer necessary. Most areas are accessible by helicopter, which, if using explosives as an energy source,
lowers a portable drill to the ground (Clulow, 2002). A hole is drilled and an explosive charge placed. Only
the soil in the immediate vicinity of the explosive charges is disturbed. To avoid undesirable effects on
shallow wells and nearby building foundations, hydraulic devices are used in lieu of explosives to produce the
seismic wave energy.
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Drilling and Production Discharges. During exploration well drilling, muds and cuttings are stored
on-pad, in holding tanks, or in a temporary reserve pit, and then hauled to an approved solid waste disposal
site or reinjected into the subsurface at an approved injection well. Muds and cuttings are treated on-site and
disposed of at an approved facility. Produced waters must be injected. Surface discharge of drilling wastes
into waterbodies and wetlands is prohibited.

Effects of Construction and Gravel Infilling. Effects of constructing production pads, roads, and
pipelines include direct loss of acreage due to gravel infilling, and due to impoundment and diversion of
water. A secondary effect of construction activities includes dust deposition, which may reduce
photosynthesis and plant growth, and downstream siltation and sedimentation, which can affect plant
viability. Road construction, vehicular passage, and oil spills can alter surface albedo (reflectivity of sunlight
off the earth's surface) or water drainage patterns, resulting in thaw and subsidence or inundation. Such
changes can affect regeneration and revegetation of certain species, and species composition may also change
after disturbance from construction activities (Linkins, et al., 1984).

After an oil field is abandoned, some level of land rehabilitation will be required to restore areas
impacted by oil and gas activities. Recovery of wetlands disturbed by gravel infilling varies depending on soil
moisture content and amount of available soil organic matter (Kidd, et al., 1997, citing to Jorgenson and
Joyce, 1994). Removal of gravel from pads and roads is the initial step in rehabilitation. One method
preferred by OHMP is to remove all gravel and create pond habitat that resembles pre-construction
conditions. In some cases, full gravel removal may not be the optimum recovery option. In most cases, plant
cultivation is desirable with the use of plant species identified as important for waterbird or moose habitat.
While rehabilitation methods for gravel pad and roads vary depending on site-specific conditions, the overall
goal of rehabilitation in the existing oil fields is to replace native vegetation. Plant cultivation treatments
include fertilizer only, native-grass cultivation, and transplantation of desired species. Optimum recovery of
the land habitat would include reestablishing vegetable, soil microbiotic, phytoplankton, aquatic invertebrate,
and wildlife communities at the impacted site (Kidd, et al., 1997).

Oil Spills. Spilled oil will affect vegetation depending on time of year, type of vegetation, and terrain.
Spilled oil will migrate both horizontally and vertically. This flow depends on factors including the volume
spilled, type of cover (plant or snow), slope, presence of cracks or troughs, moisture content of soil,
temperature, wind direction and velocity, thickness of the oil, discharge point, and ability of the ground to
absorb the oil (Linkins, et al., 1984). The spread of oil is less when it is thicker, cooler, or is exposed to
chemical weathering. If the ground temperature is less than the pour point of the oil, it will pool and be easier
to contain. Dry soils have greater porosity and the potential for vertical movement is greater (Linkins, et al.,
1984, citing to Everett, 1978). If oil penetrates the soil layers and remains in the plant root zone, longer-term
effects, such as mortality or reduced regeneration would occur in following summers. Under the right
conditions involving oxygen, temperature, moisture in the soil, and the composition of the crude being
spilled, bacteria assist in the breakdown of hydrocarbons in soils. Petroleum-contaminated soils are
commonly treated with fertilization, raking, and tilling (bioremediation). Research is ongoing in the use of
microbes to assist the natural break down of petroleum in soils and gravel (Linkins, et al., 1984) (AJC, 1996).

Mitigation Measures

The following are summaries of some applicable mitigation measures and licensee advisories
designed to mitigate potential impacts to land and habitat. For a complete listing of mitigation measures and
licensee advisories see Chapter Seven. Additional site-specific and project-specific mitigation measures may
be imposed as necessary if exploration and development take place.

e Wetland Protection — Impacts to important wetlands must be minimized to the satisfaction of the
Director, in consultation with OHMP and ADEC.

Final Best Interest Finding, Susitna Basin

5-19



Chapter Five: Reasonably Foreseeable Effects

e Facility Setbacks — The siting of facilities will be prohibited within at least 500 feet of all fish bearing
waterbodies.

e Habitat Loss — Gravel mining is restricted to the minimum necessary to develop the field efficiently.

e Drilling Waste — Underground injection of drilling muds and cuttings is preferred method of disposal.
Produced waters must be injected. Surface discharge of drilling wastes into waterbodies and wetlands
is prohibited.

e il Spill Prevention and Control — Pursuant to regulations 18 AAC 75 administered by ADEC,
licensees are required to have an approved oil discharge prevention and contingency plan (c-Plan)
prior to commencing operations.

d. Effects on Fish

Several species of anadromous and resident fish species use the rivers within the Susitna basin
watershed for spawning, overwintering, and as migratory corridors. Use patterns vary by species and within
species by life stage. Potential impacts are discussed below.

Habitat Loss: Most exploration activity occurs during the winter months to minimize damage to the
environment. The construction of roads and clearing of vegetation during road or pipeline construction would
involve use of heavy equipment and, in areas where equipment must cross streams, degradation of the steam
banks could occur. Damage to stream banks could lead to erosion the following season, which could affect
adjacent fish habitat through siltation of the streambeds. During the open water period, protecting the integrity
of stream bank vegetation and minimizing erosion are important elements in preserving fish habitat. To
maintain fish habitat and populations within the study area, the use of heavy equipment within riparian habitat
will be prohibited and bridges or non-bottom-founded structures will be required for crossing streams.

Withdrawal of water from lakes and ponds could affect fish overwintering habitat by entraining
juvenile fish, lowering water levels, and increased disturbance. The construction of roads across rivers and
streams may also affect the ability of fish to reach overwintering areas by blocking movement and causing
direct loss of overwintering habitat. Blockage of movement could also occur from improper installation of
culverts in streams for permanent roads. Mitigation measures to protect fish and overwintering areas from
damage due to road construction include: obtaining written permission from OHMP before removing water
from fish-bearing waterbodies, limiting flow of and screening water intake pipes from fish-bearing
waterbodies to prevent fish entrapment, and prohibiting compaction or removal of snow over fish-bearing
streams.

During oil and gas related development, gravel removal from fish-bearing streams to support oil and
gas activities could adversely impact the habitat in these streams and the fish they support. Gravel removal
could increase sediment loads, change the stream bed course, cause instability upstream, destroy spawning
habitat, and create obstacles to fish migration. To prevent harm to fish habitat, gravel mining within an active
floodplain will be prohibited under mitigation measures.

Seismic Activities: Seismic activities are typically conducted during the winter months using drills
and helicopters minimize the effect on the environment. Seismic operations using high explosive could cause
direct injury to fish resources in lakes and streams (Fink, 1996). Pressure waves from high explosives can
potentially kill and injure fish near the explosion but the impulses would dissipate to a non-lethal level within
a short distance (less than 328 feet) (MMS, 1996b). Overpressures of 30-40 pounds per square inch (psi) will
kill fish with swim bladders, and 3 to 4 psi can kill juvenile salmonids. Shock waves from explosions can also
shock and jar fish eggs at sensitive stages of development. These types of impacts are mitigated by restricting
the use of explosives in close proximity to fish-bearing lakes and streams. Mitigation measures to protect fish
eggs may include limiting the timing of seismic work and are considered by DO&G on a case-by-case basis
as a condition for obtaining a geophysical exploration permit. Other restrictions include requiring that seismic
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activities be set back far enough from freshwater fish spawning areas that shock waves are reduced to safe
levels before reaching incubating eggs during sensitive stages of development (Fink, 1996).

Oil Spills: Oil spills within the study area could range from small, chronic leaks from equipment or
facilities to catastrophic pipeline failures or drilling blowouts. The effects of oil spills on fish in the study area
would depend on many factors, including the time of year, size of the spill, and the waterbody affected.
Potential adverse effects from an oil spill could include direct mortality from oiling of the gills, mortality of
prey species, mortality from consumption of contaminated prey, and blockage of movement or displacement
from important habitats. Mortality of egg and larva could occur in spawning or nursery areas from the toxic
effects of the oil. Sublethal effects may also reduce fitness and affect the ability to endure environmental
stress. Effects of oil spills during the winter would be expected to be negligible, but could potentially be
major during the open water season, depending on the site-specific conditions. Mitigation measures to protect
fish and eggs from an oil spill include: siting facilities away from fish-bearing streams and lakes,
development of oil spill contingency plans, and providing adequate spill response training.

Mitigation Measures

The following are summaries of some applicable mitigation measures and licensee advisories
designed to mitigate potential impacts to fish. For a complete listing of mitigation measures and licensee
advisories see Chapter Seven. Additional site-specific and project-specific mitigation measures may be
imposed as necessary if exploration and development take place.

e Protection From Drilling and Production Discharges — Drilling mud and cuttings cannot be
discharged into lakes, streams, rivers, or important wetlands. Unless authorized by NPDES or state
permit, disposal of wastewater into freshwater bodies is prohibited.

e Protection of Fish Habitat — Licensees must avoid altering stream banks. The operation of equipment,
excluding boats, in open water areas of rivers and streams may be prohibited. Bridges or non-bottom
founded structures may be required for crossing fish spawning and important rearing habitats. When a
fish-bearing waterbody is used as a water source, Licensees must use appropriate measures to avoid
entrainment of fish. Permanent facilities must be sited away from fish-bearing streams and lakes.

e Protection From Seismic Activities — Licensees must follow requirements for explosives during
onshore seismic activities, and are restricted from using explosives in fish-bearing streams and lakes.

e Qil Spill Prevention and Control- Pursuant to regulations 18 AAC 75 administered by ADEC,
licensees are required to have an approved oil discharge prevention and contingency plan (c-Plan)
prior to commencing operations. Lining, diking, and buffer zones are required to separate oil storage
facilities from aquatic habitats.

e. Effects on Birds

The Susitna basin provides critical habitat for numerous species of birds (see Chapter Three). Effects
of industrial activities on birds depend on the individual species, time of the year, age or reproductive state of
the birds, and type of activity. Potential effects in the study area are more likely to occur after the exploration
phase, as few resident species are present during winter when most of the exploration would occur. Effects
would depend on: distance from the disturbance; type, intensity, and duration of the disturbance; and other
factors. Cumulative adverse effects on birds from oil and gas activities could result from: direct habitat loss,
barriers to movement, collision with structures, noise and disturbance during nesting and brood rearing, and
oil pollution of the terrestrial and aquatic environments.

Habitat Loss: Direct habitat loss could occur from clearing vegetation or filling wetlands for facilities
such as drill pads, roads, and oil storage facilities. These facilities could eliminate or alter some preferred bird
habitats such as wetlands. Some loss of habitat could also occur from building roads for winter exploration,
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but this would generally be temporary. Breeding birds that occupy areas to be developed would be displaced
to suitable habitats in adjacent areas. The effects on local populations of terrestrial birds in the study area due
to the loss of small amounts of habitat from roads and pads would not be expected to adversely affect any of
the local bird populations, considering the amount of habitat available.

To mitigate the impacts to birds from habitat loss, licensees must identify and avoid sensitive habitats
and locate facilities outside of key wetlands. Permanent facilities must be sited at a minimum distance (500
feet to one-half mile from rivers) from streams and waterbodies. Surface entry near trumpeter swan nesting
areas will be prohibited during the summer months, and permanent facilities will not be permitted within one-
quarter mile in these areas to avoid displacement of swans. Facility siting will be prohibited within one mile
of peregrine falcon nest sites.

Noise and Disturbance: Noise and disturbance that may affect birds include: seismic surveys,
construction of roads and pads, vehicle traffic, aircraft overflights, and drilling and production activities.
Responses of birds to human disturbances (including aircraft) are highly variable and depend on: the species;
the physiological or reproductive state of the birds; distance from the disturbance; type, intensity, and
duration of the disturbance; and many other factors. Aircraft flying over the important and core Tule goose
nesting and molting areas along the Kahiltna and Yentna Rivers must maintain a minimum altitude of 1500
feet above ground level or a horizontal distance of one mile from April 1 to July 31.

Repeated low-level aircraft overflights could cause some nesting birds to flush and expose eggs to
chilling or predation. Altitude restrictions on aircraft help to minimize this impact. Aircraft overflights could
also cause disturbance of concentrations of feeding, molting, or staging waterfowl in lakes and other
wetlands, which might reduce the ability of these birds to acquire the energy necessary for successful
migration. If such disturbances occurred frequently, it potentially could affect migration, mortality, and winter
survival of affected birds (MMS, 1995). In the Susitna basin, waterfowl are generally dispersed over a large
area, but a few concentration areas have been identified in the study area.

Trumpeter swan nesting area are in the study area (Chapter Three). Trumpeter swans are believed to
be sensitive to human disturbance on their breeding grounds. Intrusions by humans on nesting grounds have
caused temporary and permanent abandonment, as well as movement from breeding or staging areas (Banko,
1960; Bangs et al., 1982; Belanger and Bedard, 1989). Henson and Grant (1991) studied the effects of human
disturbance on Trumpeter Swans. The results indicated that regular aircraft overflight and passing road traffic
did not cause incubating females to leave the nest. Swans were more sensitive to the noise and visible
presence of stopped vehicles, pedestrians, and researchers. Such disturbances lead to frequent absences by
incubating females, uncharacteristic brood movement, and significant behavioral changes. These responses
could lead to a decrease in productivity due to increased egg and hatchling mortality, plus additional stress on
the already energetically-stressed females.

Bald eagles nest from mid-February until mid-September. During nest building, incubation, and the
first five weeks of nestling life, it is critical to prevent eagles from abandoning their nests due to human
activity. Certain activities are known to cause bald eagles to abandon their nests including increased noise
intensity and disturbance of the nesting area. Present laws protecting the bald eagle include the Migratory
Bird Treaty Act, the Bald Eagle Act of 1940. Violations of the Eagle Protection Act can result in fines up to
$250,000 and/or imprisonment up to 2 years (Rappoport, 2000).

Oil Spills: Prevention of and responsive countermeasures to oil spills are particularly critical to assure
protection of birds. Direct oil contact is often fatal and oil spills in aquatic environments can results in
substantial mortality to birds. Oiling of birds causes death from hypothermia, shock, or drowning. The direct
effect of oil on a bird is to clog the fine structure of its feathers, which are responsible for maintaining water-
repellence and providing heat insulation. The loss of thermal insulation, especially in cold climates, results in
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greatly increased metabolic activity to maintain body temperature. Birds also ingest oil in attempting to preen
oil from their plumage (NRC, 1985). Some species (e.g., harlequins) can also ingest oil by eating oiled prey
(EVOSTC, 1996). Relatively small amounts of ingested oil can cause a temporary depression of egg laying
and reduce the hatching success of those eggs that are laid. Oil deposited on eggs from the feathers of the
adults can also have an adverse impact on hatching, even in small quantities. The birds most susceptible to
oiling are those which are gregarious, spend most of their time on the water, and dive rather than fly up when
disturbed (NRC, 1985).

Bald eagles may encounter floating oil while preying on fish and oil-contaminated carcasses. Oil is
also ingested through preening and can be taken back to the nest to oil eggs and young. Surveys taken in 1989
following the Exxon Valdez Oil Spill (EVOS) indicated that nest failure was 85 percent in oiled areas,
compared to 55 percent in lightly oiled or un-oiled areas. In 1990, increases in bald eagle breeding success
suggested that the setback to eagle reproduction was temporary. Researchers estimate that the bald eagle
population had nearly recovered by 1994 (EVOS, 1994), and an aerial survey of adults in 1995 indicated that
the population had returned or exceeded its pre-spill level in Prince William Sound (EVOS, 1996).

The number of birds impacted by a spill would depend on the time of year, the extent of the spill, the
size of the aquatic habitat affected, and the density of local bird populations.

If oil development occurs, some alteration of bird habitat and disturbance of birds present during oil-
related activities can be expected. However, with state and federal government oversight, and implementation
of applicable mitigation measures should maintain overall bird population at or near current levels.

Mitigation Measures

The following are summaries of some applicable mitigation measures and licensee advisories
designed to mitigate potential impacts to birds. For a complete listing of mitigation measures and licensee
advisories see Chapter Seven. Additional site-specific and project-specific mitigation measures may be
imposed as necessary if exploration and development take place.

e Habitat Loss Avoidance — Licensee must identify and avoid sensitive habitat areas and site facilities
outside of key wetlands. Facilities must be sited at least 500 feet. from streams and waterbodies.
Drilling mud and cuttings cannot be discharged into lakes, streams, rivers, or important wetlands.

e Tule goose — Special measures will be imposed to preserve Tule white-fronted goose habitat, core
nesting and molting areas.

e Trumpeter Swan — Surface entry will be prohibited within “4-mile of trumpeter swan nesting sites
from April 1 through August 31. The siting of permanent facilities, including roads, material sites,
storage areas, power lines, and above-ground pipelines are prohibited within %-mile of known nesting
sites.

e Bald Eagle — Permanent facilities may be prohibited within Y4-mile and will be prohibited within 330
feet of bald eagle nests, active or inactive. Newly discovered nest sits must be reported.

e Oil Spill Prevention and Control — Pursuant to regulations 18 AAC 75 administered by ADEC,
licensees are required to have an approved oil discharge prevention and contingency plan (c-Plan)
prior to commencing operations. Lining, diking, and buffer zones are required to separate oil storage
facilities from aquatic habitats.
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f. Moose

Moose are present throughout the study area. Calving and wintering habitat are considered
particularly critical. Lowlands support relatively high concentrations of calving moose, and riparian habitat
along river drainages constitute essential moose wintering range.

Habitat Loss: Vegetation clearing and construction of roads and pads in the study area could result in
a direct loss of some moose habitat. Loss of winter habitat along riparian habitats would be the most
important to local moose populations. Some habitat loss would also occur from the displacement of animals
around oil field facilities due to noise and activity. Moose movement to critical areas, such as wintering areas,
would not be expected to be adversely affected.

It is likely that oil and gas exploration and development would result in some increase in habitat loss
beyond that which is already occurring due to other development. However, given the amount of
overwintering and calving habitat in the Susitna basin, impacts to moose populations are expected to be
minimal.

Noise and Disturbance: Noise and disturbance that might affect moose include: seismic surveys;
construction of facilities such as roads, pads, and pipelines; vehicle traffic; aircraft overflights; and drilling
and production activities. Increased roads and vehicle traffic would also result in increased mortality from
collisions. Increased disturbance during the winter months could result in increased energy expenditures and
reduce reserves needed for survival. Impacts to moose can be reduced by avoiding winter moose
concentration areas. Moose can adapt to certain levels of activity over time, and the overall effects of
increased noise and disturbance are not expected to adversely affect local moose populations.

Oil Spills: Oil spills in the study area would not be expected to affect more than individual animals,
localized habitat or, potentially, some food sources. Some oil could be ingested through eating contaminated
foods or ingestion through grooming. However, with state and federal government oversight, and
implementation of applicable mitigation measures, the effect of oil spills would be expected to be negligible
to the moose population in the study area.

g. Bears

Both black and brown bears inhabit the study area and are concentrated along salmon streams in late
summer and fall. Both species could potentially be adversely affected by oil and gas activities.

Habitat Loss: Exploration and development activities could result in direct habitat loss from
construction of roads and oil-related facilities, and subsequent fragmentation of habitat. The availability of
protective cover is considered important in how brown bears are influenced by human activities. Brown bears
are at least twice as likely to be displaced from an area where they can see or be seen (ADF&G, 1998). Most
of the major salmon stream systems are important to Susitna basin brown bears, and portions of identified
movement corridors are included in the study area. Brown bears require large blocks of wilderness habitat and
travel corridors connecting them. These movement corridors provide secure cover so bears can safely travel to
and from important habitats. Oil and gas activities can affect individual bears by increasing their disturbance
responses or displacing them from the critical habitat. Mitigation measures encourage bear interaction plans.

Avoidance of important salmon streams when fish are present would minimize the displacement of
bears from this critical habitat. Mitigation measures prohibit the siting of facilities within 500 feet of all
fishbearing streams and lakes.

Noise and Disturbance: Bears may be subject to disturbance from oil and gas activity. Primary
sources of disturbance include seismic activity, vehicle traffic, and aircraft overflights. Seismic activity that
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occurs in winter may disturb denning brown bears up to 1.2 miles from the activity, based on movement
recorded from radio-collared bears in their dens (USFWS, 1987). Two incidents in 1998 involving seismic
crews on the Kenai Peninsula walking in close proximity to brown bear dens resulted in den abandonment. In
one of the incidents, the seismic worker was fatally mauled (Fink, 1996). Avoidance of known denning sites
by at least one-half mile would reduce the chance of disturbance to denning bears.

Road Development: The greatest concern regarding bear populations is road development. Road
development increases opportunities for bear-human interactions and reduces the value of the bear habitat.
New roads could increase mortality rates through increased bear/human encounters. Roads also increase
human access to bear habitat for both legal and illegal hunting (ADF&G, 1998).

Bear/Human Interactions: During exploration, development, and operation, human activity may
attract foraging bears, especially to refuse disposal areas. Both black and brown bears are attracted to food
and garbage associated with human activity, and may become conditioned to non-natural food sources (Baker,
1987). The conditioning of bears to human food sources may pose a safety threat and the potential need to
destroy "problem" animals (ADF&G, 1998). Increased bear/human interactions due to encroachment into
bear habitat can also lead to increases in killing bears in defense of life and property. Implementation of bear
interaction plans and field personnel training would minimize conflicts between bears and humans.

Oil Spills: Oil spills can affect bears by direct contact, ingesting oil from grooming, eating oiled prey
items, and displacement from critical areas as a result of oil spill response activity. Individual bears could be
affected by a oil spill; however, with state and federal government oversight, and implementation of
applicable mitigation measures, impacts to the Susitna basin bear populations would not be expected.

Overall effects of oil and gas activities on brown and black bears in the Susitna basin would relate
primarily to the disturbance to bears and some increased mortality from bear/human encounters. While
individual bears might be impacted, there would most likely not be any adverse effects to the regional brown
or black bear populations.

h. Effects on Furbearers and Other Small Mammals

Numerous species of furbearers are found in the study area, including: wolf, lynx, wolverine, red fox,
ermine, mink, river otter, martin, beaver, snowshoe hare, and muskrat, among others.

Habitat Loss: The effects of direct habitat loss on these species would be negligible. The abundance
of wolves and other predators in the study area is ultimately determined by the availability of prey and game
management relocation efforts. The ability of adults to provide food is the key determinant in survival of the
young. Reduction in prey species would reduce predator populations (USFWS, 1987).

Noise and Disturbance: Most of these species are unlikely to be adversely affected by development
within the study area. Primary sources of disturbance are seismic activities and aircraft overflights.
Helicopters generally invoke a stronger response from wolves and other predators than fixed-wing aircraft.
Roads connecting well sites and supply areas would provide a source of vehicle disturbance. Impacts of
seismic exploration and drilling on these species are unknown (USFWS, 1986), although they are likely to
result in some temporary disturbance in the vicinity of these activities.

Attraction of animals to garbage and other waste can also result in adverse impacts to individual
animals. Proper disposal methods would minimize attraction of foxes and other small mammals. See
mitigation measures in Chapter Seven.

Final Best Interest Finding, Susitna Basin

5-25



Chapter Five: Reasonably Foreseeable Effects

Oil Spills: The general effects of an oil spill on these species would be similar to that of other
terrestrial animals. The potential effects of oil spills include contamination of individual animals,
contamination of habitats, and contamination of some local food sources. Predators, particularly foxes, may
be attracted to dead oiled-wildlife at a spill site. Foxes and coyotes may be attracted to the human activity at a
spill site by the possibility of finding food or garbage. In the event of a large oil spill contacting and
extensively oiling habitats in wolf or fox concentration areas, the presence of humans, along with vehicle and
aircraft traffic, are expected to cause disturbance and displacement of these animals during cleanup
operations. However, with state and federal government oversight, and implementation of applicable
mitigation measures, impacts to populations of these species in the study area are expected to be minimal.

Mitigation Measures

The following are summaries of some applicable mitigation measures and licensee advisories
designed to mitigate potential impacts to terrestrial mammals. For a complete listing of mitigation measures
and licensee advisories see Chapter Seven. Additional site-specific and project-specific mitigation measures
may be imposed as necessary if exploration and development take place.

e Habitat Loss Avoidance — Exploration activities must must utilize existing road systems, ice roads, air
or boat service, or vehicles that do not cause significant damage to the ground surface or vegetation.
Construction of temporary roads may be allowed. Construction of permanent roads will be prohibited
during the exploration phase. Impacts to important wetlands must be minimized. Facilities must be
sited at least 500 feet from fishbearing streams and lakes.

e Pipeline Siting — Whenever possible, onshore pipelines must utilize existing transportation corridors
and be buried where soil and geophysical conditions permit. Abover ground pipelines must be
designed, sited, and constructed to allow for the free movement of moose and other wildlife.

e Waste Management — Waste from operations must be reduced, reused, or recycled to the maximum
extent practicable. Garbage and domestic combustibles must be incinerated whenever possible or
disposed of at an approved site in accordance with 18 AAC 60. New solid waste disposal sites, other
than for drilling waste, will not be approved or located on state property during the exploration phase
of license activities

e Oil Spill Prevention — Pursuant to regulations 18 AAC 75 administered by ADEC, licensees are
required to have an approved oil discharge prevention and contingency plan (c-Plan) prior to
commencing operations.

e Disturbance — For projects in close proximity to areas frequented by bears, Licensees are encouraged
to prepare and implement bear interaction plans. Operations can be designed to minimize conflicts
between bears and humans and minimize attraction of bears to facilities and work camps. Employee
training must ensure that personnel understand and use techniques necessary to preserve biological
resources.

2. Effects on Subsistence Uses

The subsistence resources of the study area represent a significant value to the customary and
traditional way of life, as well as income and personal enjoyment, for the residents of the area. Subsistence
includes the social activities of consuming, sharing, trading and giving, cooperating, teaching, and celebration
among members of the community. Of major concern from a subsistence standpoint are moose. Birds and
small mammals, particularly ducks, geese, grouse, hares, and ptarmigan, are also important. Furbearers
provide a cash income and raw materials, particularly lynx, martin, wolf, wolverine, beaver, muskrat, and
weasel. Fish are important food for humans and dogs, particularly salmon (sockeye, coho, and chinook), lake
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trout, and grayling. The collection of berries, edible plants, and wood, and the production of crafts and tools
made from these wild resources, are also of great value.

Community well being depends on the continued use of subsistence resources because they are
culturally and economically significant. Subsistence, with its associated values of sharing food and its
influence on the extended family and traditional knowledge, is considered an integral part of life. In addition
to this cultural component, subsistence is a direct source of economic well being for area residents.
Subsistence resources enter into household income as a food source that does not have to be purchased. A loss
of subsistence resources would represent a loss of income for the entire community (Fall, 1999).

Reasonably foreseeable indirect effects of oil and gas development on subsistence uses may include:
increased access to limited resources by competing users, land use limitations and restrictions on access to
subsistence, and the immediate effects of oil spills. Any reduction in local fish and wildlife populations due to
development could result in increased travel distance and hunting time required to harvest resources, potential
reductions in harvest success rates, and increased competition for nearby subsistence resources. Potential
indirect, beneficial impacts of oil and gas development related to subsistence includes a potential increase in
wage earning opportunities to supplement subsistence activities. The development of more transportation
corridors in support of oil and gas development in the study area could increase human access to the study
area, which could result in increased hunting pressure.

Another concern to local residents would be the adverse effects of an oil spill on fish. Fish, such as
salmon, trout, or grayling, present in portions of the study area could be affected by excessive disturbances
from some oil and gas activities. Fishery resources could be directly damaged, or made less accessible to
subsistence fishers. Contingency plans are required for all operations to insure quick response and cleanup of
any spilled oil.

As development-related facilities increase, areas could be closed to public access, reducing the area
available for subsistence activities, although restricted access must be justified in the plan of operation. If
subsistence hunters are displaced from traditional hunting areas, they might have to travel greater distances
and spend more time harvesting resources. At the same time, increased public access to hunting, fishing, and
trapping areas, due to construction of new roads, could increase competition between user groups for
subsistence resources. If competition for scarce resources, like moose, in the Susitna basin were to increase,
game managers could restrict non-subsistence hunting and fishing. Management practices to restrict non-local
resident hunting are in place for Game Management Unit 14. Licensees are required to cooperate with
agencies and the public to minimize disruption of subsistence activities. See Chapter Four for a description of
sport hunting and fishing in the study area.

Impacts on subsistence from oil and gas exploration, development, production, and transportation
depend on mitigation measures, operator and licensee company policies, and applicable wildlife conservation
and protection laws. All plans of operations proposals (approval of which is required before any exploration
or development activity can begin) are reviewed for consistency with applicable laws, including the local
government management plans.

Mitigation Measures

Reducing impacts to subsistence resources from oil and gas development is a primary consideration
in planning for an exploratory license. Any activity that has the potential to harm fish or wildlife has the
potential to affect subsistence. Mitigation measures have been designed to avoid, reduce, or minimize
biological alterations to the study area. All or some of these measures may be required for any operation.
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The following are summaries of some applicable mitigation measures and licensee advisories
designed to mitigate potential impacts to resources and subsistence uses. For a complete listing of mitigation
measures and licensee advisories see Chapter Seven. Additional site-specific and project-specific mitigation
measures may be imposed as necessary if exploration and development take place.

e Subsistence Harvest — Facilities and operations shall avoid unreasonable conflicts with subsistence
harvests. When reviewing a proposed plan of operations, the Director will work with other agencies
and the public to assure that unreasonable conflicts with subsistence harvests are identified and
avoided.

e Unrestricted Access — Restriction of public access to, or use of, the licensing area due to oil and gas
activity is not permitted, except within the immediate vicinity of drill sites, buildings, and other
related facilities. Any area of restricted access must be justified in the plan of operations. Facilities
and operations shall not be located so as to block access to or along navigable and public waters in
violation of AS 38.05.127.

e Roads — Construction of permanent roads will be prohibited during the exploration phase.
Community Participation — A plan of operations application must describe the licensee’s past and
prospective efforts to communicate with local communities and interested local community groups.

e (il Spill Prevention and Response — Pursuant to regulations 18 AAC 75 administered by ADEC,
licensees are required to have an approved oil discharge prevention and contingency plan (c-Plan)
prior to commencing operations.

e Training — Employee training must ensure that personnel understand and use techniques necessary to
preserve biological resources and understand social, and cultural concerns.

3. Effects on Cultural and Historic Uses

a. Resources and Regulatory Framework

Cultural and historic resources are those sites and artifacts having significance to the culture of the
people within the Susitna basin. ADNR, Office of History and Archaeology, maintains an inventory of
cultural resources, including objects, structures, buildings, sites, districts, and travel ways within the region
through the Alaska Heritage Resources Survey. Historical and cultural resources identified in the study area
include: isolated Native villages and gravesites, cabins, fish camps, mine sites, and transportation and mining-
related sites. Information regarding important cultural and historic sites can be obtained by contacting ADNR,
Office of History and Archaeology.

ADNR researched available sources and found 40 known historic and archaeological sites within the
study area. The majority of the reported sites within the area exist along the Susitna River, its tributaries, and
the lakes of the region. The setting of the area, however, suggests a high potential for the discovery of
additional sites.

State policy on these resources is reflected in AS 41.35.010: "It is the policy of the state to preserve
and protect the historic, prehistoric and archaeological resources of Alaska from loss, desecration and
destruction ... ." Existing statutes, which apply to both known sites and newly discovered sites, are:

e AS 41.35.200(a) prohibits a person from unlawfully appropriating, excavating, removing, injuring or
destroying any historic, prehistoric, or archaeological resources of the state. "Historic, prehistoric, or
archaeological resources" include" deposits, structures, ruins, sites, buildings, graves, artifacts,
fossils, or other objects of antiquity which provide information pertaining to the historical or
prehistorical culture of people in the state as well as to the natural history of the state."
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e AS 41.35.230(1). Violators of this statute are subject to criminal (misdemeanor) penalties and civil
penalties (fines up to $100,000 per violation) AS 41.35.210, 215.

e AS 41.35.200(c) prohibits the unlawful destruction, mutilation, defacement, injury to, removal of or
excavation of a grave site, tomb, monument, gravestone, or other structure or object at a grave site,
even if the grave site appears to be abandoned, lost, or neglected. Violators of this statute are subject
to the same penalties listed above for AS 41.35.200(a) [historic, prehistoric and archaeological
resources

b. Potential Impacts

Naturally occurring impacts to cultural resources within the region result from earthquakes, tree falls,
stream erosion, and other erosive processes. Potential impacts to these resources from oil and gas exploration
and development could occur during the exploration, development, or production phases, but are more likely
to occur during oil and gas development activities. Impacts include disruption of culture and disturbance of
historic and archaeological sites.

Prehistoric and historic archaeological resources could be affected by activities associated with
installation and operation of oil and gas facilities, including: drill pads, roads, airstrips, pipelines, processing
facilities, and any other ground-disturbing activities. Damage to archaeological sites can include: direct
breakage of cultural objects; damage to vegetation and the soil thermal regime, leading to erosion and
deterioration of organic sites; and shifting or mixing of components in sites resulting in loss of association
between objects. Crews at archaeological or historic sites could also damage or destroy sites by collecting
artifacts (USFWS, 1986).

Oil Spills: Oil spills can have an indirect affect on archacological sites by contamination of organic
material, which would eliminate the possibility of using carbon dating methods (USFWS, 1986). The most
important understanding obtained from past, large-scale oil spill cleanups is that archaeological resources
generally were not directly affected by the spilled oil. Following EVOS, the greatest effects came from
vandalism, because more people knew about the locations of these resources and were present at the sites. The
detrimental effects of cleanup activity on these resources during EVOS were minor because the work plan for
cleanup was constantly reviewed, and cleanup techniques were changed as needed to protect archacological
and cultural resources (Bittner, 1993). Various mitigation measures used to protect archaeological sites during
oil-spill cleanups include: avoidance (preferred), site consultation and inspection, onsite monitoring, site
mapping, artifact collection, and cultural resource awareness programs.

Cumulative effects on archaeological sites from oil and gas exploration, development, and production
are expected to be low. In the event than an increased amount of ground-disturbing activity takes place, state
and federal laws and regulations should mitigate effects to archaeological resources. The expected effects on
archaeological resources from an oil spill are uncertain, but data from EVOS indicated that less than 3 percent
of the resources within a spill area would be significantly affected (MMS, 1998).

Well Blowout or Explosion: Disturbance to historical and archaeological sites might occur as a result
of activity associated with accidents such as an oil or gas well blowout or explosion. Archaeological resources
in the immediate vicinity of the blowout might be destroyed, and cleanup activities could result in disturbance
by workers in the vicinity of the accident site.

Mitigation Measures

The following are summaries of some applicable mitigation measures and licensee advisories
designed to mitigate potential impacts to cultural resources. For a complete listing of mitigation measures and
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licensee advisories see Chapter Seven. Additional site-specific and project-specific mitigation measures may
be imposed as necessary if exploration and development take place.

Training — Licensees are required to conduct training for all employees and contractors on
environmental, social, and cultural concerns in the area of activity. The program must be designed to
inform each person working on the project of environmental, social, and cultural concerns.
Protection of Historic and Archaeological Sites — Prior to exploration activities involving ground
disturbance, and subsequent development, licensees must conduct an archaeological inventory. The
inventory must include an analysis of the effects on any prehistoric, historic, and archeological site
that might result from the proposed activity. If any objects are discovered at any time, they must be
reported, and appropriate protective measures to avoid or minimize adverse effects be taken.

4. Scenic Resources

The Susitna Basin holds an abundance of varying aesthetic value. Scenic resources may include

mountains (most notably, Denali), forests, wetlands, lakes, and stream corridors. They may be enclosed in a
wooded canopy or open with one or more unique natural features in view. The position of the observer is
always key in characterizing scenic resources.

Scenic resource planning should be used as a guide in operations planning, facility design, and site

selection for development projects that may affect viewsheds. While aesthetic value is essentially a subjective
phenomena, some objective criteria could be used to rank the sensitivity of visual resources to development
activities. Criteria for ranking scenic resources have been developed by Litton (1968), Mann (1975), and
Clark (1977), and the U.S. Forest Service (1979). Some visual management considerations developed by
Mann (1975) include:

Adopt site selection and site design criteria for facilities within the shoreline view area;

Require building setbacks of 100 feet and minimum vegetative screen depths of 50 feet in residential
bluff areas;

Require building mass and color to be compatible with shorescape qualities;

Require advertising and utility line controls in viewshed areas;

Acquire title and easements to protect and provide public access to important scenic view points and
adjacent areas;

Facilitate removal or enhancement of eyesores.

Additional measures specific to oil and gas activities may also be applied:

Pipeline burial;

Use of rain roofs, and light shields;

Build facilities low in profile and integrate into surrounding landscape;
Horizontal flaring of gas, smokeless flares, and angled vent booms;
Revegetate areas with local species;

Use directional, horizontal, and extended-reach drilling where feasible.

The use of Extended-Reach Drilling (ERD) and directional or horizontal drilling may reduce concerns

over aesthetic impacts, however applicability of ERD technology is limited and depends on drilling
experience specific to individual oil or gas fields. For a description of directional, horizontal, and ERD
applications and constraints, see Appendix F.
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Determining aesthetic value of scenic resources involves landscape planning, field studies, opinion
surveys, and consensus building among public and private participants. Through the evaluation process,
viewshed sensitivity can be ascertained and appropriate mitigation measures taken to address concerns.

While some may perceive the presence of development structures as intruders to scenic resources,
others may not. It is clear that there is beauty in "pristine" vistas where there is a complete absence or
perceived absence of human influence, and such vistas should be preserved for the benefit of society.
However, aesthetic beauty also includes historical, cultural, and man-made influences on the natural world.

The mitigation of viewshed impacts is entirely project-specific and cannot be accomplished at the
licensing stage because no specific project has been proposed. When a review of a project's impact on scenic
resources is warranted, concerns and input of community members is fundamental to the success of the
development project.

The following are summaries of some applicable mitigation measures and licensee advisories
designed to mitigate potential impacts to scenic resources. For a complete listing of mitigation measures and
licensee advisories see Chapter Seven. Additional site-specific and project-specific mitigation measures may
be imposed as necessary if exploration and development take place.

e Plan of Operations — A plan of operations must describe the licensee's efforts to minimize
impacts on residential, commercial, and recreational areas.

e Sight and Sound Impacts — facilities sited in areas of high residential, commercial, or
recreational use must be designed and operated to minimize sight and sound impacts to such
users. Methods may include providing natural buffers and screening to conceal facilities,
sound insulation of facilities, or by using alternative means approved by the Director.
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